Medicinal plant extracts are known to possess breast cancer antidote. The present investigation is focused on anticancer efficacy of various parts of Annona squamosa. The organic (ethanol) extracts from various parts of Annona squamosa were prepared using soxhlet apparatus and tested for in vitro anticancer efficacy on Breast cancer cell line MCF-7 by MTT (3-(4, 5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay. The results obtained from MTT assay showed that the inhibitory concentration values of bark, peel and seed were found to be approximately 20, 30 and 10 μg/ml, respectively The ethanolic seed extract had high anticancer activity with IC50 value of 10 ug/ml, reveals that A. squamosa inhibits the proliferation of MCF-7 by inducing apoptosis. The plant investigated has anti-cancer activity; hence further studies should be carried out for the isolation of the lead molecules from the parts of the plant to treat the breast cancer.
INTRODUCTION
Breast cancer remains pre-eminent in the scientific, clinical and societal challenge, frequently diagnosed in omen, with an estimated 1.38 million new cases per year. There were 458,000 deaths per year from breast cancer worldwide being leading cause in female mortality in both developed and developing world (Suzanne et al., 2013; Ferlay et al., 2010) . Even though great advancement has been made in treatment and control, still there is a scope for improvement, due to the toxicity of chemotherapy drugs and the side effect of current treatment that ultimately necessitates the need for alternative therapeutic strategy (Avni et al., 2008 (Sumitra and Krunal, 2013) . Annonaceae, the custard apple family is a family of flowering plants consisting of trees and shrubs. There are about 2300 to 2500 species and more than 130 genera in the Annonaceae family. The genus name, 'Annona' is from the Latin word 'anon', meaning 'yearly produce', referring to the production of fruits of the various species in this genus seasonally. The family is concentrated in the tropics, with few species found in temperate regions (iba et al., 2014; Rajsekhar, 2011 (Neha and Dushyant, 2011) . Some of the novel chemical constituent isolated from A. squamosa showed anti-cancer, anti-HIV and antidiabetic properties. This medicinal plant exists with diverse pharmacological spectrum (Martino-Roaro et al., 2008; Biba et al., 2014) . Few other Annona species (A. triloba) have also showed anti-cancer property (Jerry, 2008) . Malignant sores were treated by seeds of A. squamosa as a traditional remedy in the south of china (Guangdong Food and Drug Administration, 2004) . Botanical extracts can be easy and effective approach for treating breast cancer. The aim of this study is to determine the anticancer efficacy of A. squamosa and to predict the lead molecule from a natural source with fewer side effects that could be extracted and purified further for the prevention or cure of breast cancer.
MATERIALS AND METHODS

Collection of plant samples
Different plant parts namely bark and leaves were isolated from A. squamosa while its fruits were collected from the local market.
Preparation of sample and extracts
The collected plant parts such as bark, leaves, peel, pulp and seeds were shade dried for ten days. The dried samples were grounded separately into a fine powder and stored at 4°C for further use. The powdered samples (20 g each) were subjected to Soxhlet extraction individually with organic solvent ethanol (200 ml) and the temperature was set at 70°C (boiling point). The extracts of different plant parts were collected and stored in different sterile Petri dish.
The excess solvent present in the extracts were removed by oven drying for 10 to 15 min at 50°C.
Different concentrations of plant extracts
The plant extracts were made at different concentrations by dissolving them in any of the following solvents such as water, ethanol or incomplete media. The bark and seed extracts were dissolved in ethanol and the peel extract was dissolved in incomplete media. Each milligram of the plant extract was dissolved in its respective solvent of 1 ml. Further, the concentrations were taken and added to the 96 well plates.
MTT assay
Collection of MCF-7 cell lines
The breast cancer cell lines, MCF-7 cells were purchased from National Centre for Cell Science (NCCS), Pune. MCF-7 cells were maintained in DMEM medium (Gibco, Gaithersburg, MD) supplemented with 10% of Fetal Bovine Serum (FBS: Gibco) and 2% of Penicillin-Streptomycin Antibiotics (Gibco). The cells along with the medium were maintained in a CO2 incubator at 37°C at 5% of CO2. Doubling time of MCF-7 cell line is about 24 h. The cells were quantified using hemocytometer.
Incubation of cells
The purchased cells were sub cultured in a T25 animal tissue culture flask (sigmaaldrich) for further use. Cultures were kept in a CO2 incubator at 37°C in a 5% CO2 incubator and cells were harvested by centrifugation.
Cytotoxicity assay
The cytotoxicity assay was performed by the MTT method (Edmondson et al., 1998) . MCF-7 (1×10 4) cells were seeded into two 96-well plates and incubated overnight. The first plate was divided into two sections; the first section was treated with ethanolic extracts of A. squamosa peel at 5, 10, 20, 30, 40, 50, 100 and 200 µg per well and in the second section the cells were treated with the ethanol extracts of bark at 5, 10, 20, 30, 40, 50 and 100 µg per well. The second plate was treated with the ethanol extract of seed at 5, 10, 20, 30, 40 and 50 µg concentrations. Each concentration of the extract treated 2 plates were incubated at 37°C for 24 h in a CO2 incubator. An untreated group (without extracts from different parts of A. squamosa) was used as a control in both of the 96-well plates. A vehicles control was added to the plates and ethanol was used as a control for the cells since, the bark, and seed samples were dissolved in ethanol. The cells were incubated for 12 h. Thereafter, 5 mg/ml of the MTT dye (Thiazolyl Blue Tetrazolium Bromide: (3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide) was added to each well of the micro-titre plates and the plates were further incubated for 3 h in a dark cupboard. The formazan crystal products were formed. To dissolve the formazan 100 μl of Dimethyl Sulfoxide (DMSO) was added. After 15 min, the amount of purple formazan formed was determined by measuring the optical density (OD) using the ELISA micro plate reader at a wavelength of 595 nm. The amount of formazan formed at each concentration of the extract was measured at 595 nm using a (Thermoscientific) of a The viability of the cells was expressed as a percentage of absorbance in cells with treatment to that in cells without treatment. The inhibitory concentration (IC50) was calculated using the formula (Chart 1 to 3).
Percentage of cell viability
RESULTS
The percentage of cell viability was found to be gradually decreased from lower concentration to higher concentration. The inhibitory concentration (IC50) of the bark extract was found to be around 20 μg/ml (Table 1) . The percentage of cell viability was found to be gradually decreased from lower concentration to higher concentration. The inhibitory concentration (IC50) of the peel extract was found to be around 30 μg/ml ( Table 2) .
The percentage of cell viability gradually decreased from lower concentration to higher concentration. The inhibitory concentration (IC50) of the seel extract was found to be around 10 μg/ml (Table 3) .
The plant parts were collected, and the extracts were taken with organic solvents using Soxhlet apparatus. The ethanolic extract of the bark, peel and seed extracts were analyzed for their cytotoxic effects. MTT assay was performed to find a percentage of cell viability and inhibitory concentration value (IC50) of the ethanolic extracts of bark, peel and seed. The results obtained from MTT assay showed that the inhibitory concentration values of bark, peel and seed were found to be approximately 20, 30 and 10 μg/ml (Figures 1 to 6 ) respectively. It was observed that the ethanol extracts of the seed had high anticancer activity than bark and peel extract on MCF-7 cell line as they had low IC50 values of 10 μg/ml compared to the latter.
DISCUSSION
Annonaceae species are rich in acetogenin compounds (Craig et al., 1998 ) exhibit cytotoxic and anti-carcinogenic antioxidant, anti-psoriatic, larvicidal and anthelmintic activities (Martino-Roaro et al., 2008; Jerry, 2008; Feras et al., 1998; Lima et al., 2010; Saelee et al., 2011; Saelee et al., 2011; Kamaraj et al., 2011a,b) . Exploration of botanical extract for novel anti-tumor drugs is a significant concern for mankind, as they might prove to be easy and competent approach. Annonaceous acetogenins is the major bioactive compounds from A. squamosa seeds that has been identified as well-known inhibitor of multiple drug resistant cancer cells based on phytochemical and pharmacological studies (Jerry, 2008) . Previous studies reported identification and quantification of 2 main compounds of annonaceous acetogenins by HPLC analysis: 12, 15-cis-squamostatin-A and bullatacin from the extract of A. squamosa seeds. Bullatacin, a bistetrahydrofuran annonaceous acetogenin high degree inhibitory action (300 times more effective than taxol) of the mitochondrial respiratory chain complex I, as tested in vivo (Jerry, 2008; Liaw et al., 2010) . 12, 15-cissquamostatin-A and bullatacin also showed anti-cancer property against various tumor cell lines (Yang et al., 2009; Chen et al., 2011) . Supplementary assays should be performed to find the accurate inhibitory concentration values. Thus, it can be concluded that the plant parts of A. squamosa such as bark, peel and seed were found to have anti-cancer activity against the breast cancer cell lines, which is a reliable indication of the presence of drug molecules in the A. squamosa plant that could treat breast cancer. Further studies should be carried out for the isolation of the lead molecules from the parts of the plant to treat the breast cancer. The cell line used has characteristic feature of cancer, hence its cell death contributes directly to the anti-cancer property.
Conclusion
The ethanolic seed extract of the A. squamosa is considered to have a high anticancer potential compared to bark and peel. The outcome of the present study encourages future investigation by isolating a lead molecule responsible for anticancer efficacy, so as to design a particular drug for the cancer. Further studies can be performed in the future to predict the underlying mechanism of the anticancer potential of the plant.
